Supposing the Z + c (3900) as a charged partner of the X(3872), we use the QCD sum rules techinques in order to obtain the coupling constants of the Z decay width of these channels. We considered that the Z c (3900) can be described by a tetraquark current with the J P C = 1 +− quantum numbers. As a result, we obtained a decay width value in good agreement with the experimental values reported by BESIII and Belle collaborations.
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Introduction
Very recently BESIII [1] and Belle [2] collaborations at the same time reported the observation of a charged state in the Y (4260) → J/ψπ + π − decay channel. This charged state was called Z + c (3900). This observation was also confirmed by the authors of the Ref. [3] using CLEO-c data. Hence, the Z + c (3900) is the first charged state which observation was confirmed for more than one collaboration.
The authors of the Ref. [4] used the standard QCD sum rules technique in order to calculate the mass of a tetraquark structure with J P C = 1 +− quantum numbers. As a result, they obtained a value in good agreement with the experimental mass value of the X(3872). They concluded that the X(3872) could be described by a tetraquark current. As the Z c has the same J P C quantum numbers as the X(3872), it can be considered as its charged partner. Therefore, the QCD sum rules result for the Z c mass is exactly the same result as in the X(3872) case. Therefore, to provide more evidence to support that the Z c can be explained as a tetraquark state, in this work we use the QCD sum rules to give an estimative about the Z c decay width. We will consider the following decay channels:
2 Three-point function and Z + c decay width
In these three channels, there is always a vector and pseudoscalar mesons as final states. For the last two cases, the pseudoscalar mesons are described by the following pseudoscalars currents:
Regarding the pion, it is well established that the pion cannot be described, in QCD sum rules, by a pseudoscalar current. Therefore, in order to write the three-point function associated with the Z + c J/ψπ + vertex, we use an axial current for describe the pion j
For the vector mesons, we use the following interpolating currents
The interpolating current associated with the Z + c (3900) considered in this work as a tetraquark structure, is given by
where a, b, c, ... are color indices, and C is the charge conjugation matrix.
In order to estimate the decay width of the channels mentioned earlier, we start writting the three-point correlation function associated for all the vertices
with
In Eq. (5) p = p ′ + q. Once we have defined the three-point function for the vertices of interest, the next step is evaluate this function in two diferent ways: taking into account the hadronic degrees of freedom (phenomenological side) and also the QCD degrees of freedom. In the latter, we also use the Wilson's operator product expansion (OPE) to deal with the complex structure of QCD vacuum and for this reason it is frequently called OPE side. In order to illustrate how to use the QCD sum rules technique to extract coupling constants, we will show the details of the calculations to extract the coupling constant of the Z + c J/ψπ + vertex. For the other vertices, the procedure is analogous. In order to obtain the phenomenological side, we insert a complete set of intermediate states for the Z + c , J/ψ and π + into Eq. (5). Using the following relations
we get the following expression for the phenomenological side
where the dots stand for the contributions for all excited states. The form factor, g Zcψπ (q 2 ), is defined by the generalization of the on-mass-shell matrix element, J/ψ π | Z c , for an off-shell pion:
where ε α (p), ε µ (p ′ ) are the polarization vectors of the Z c and J/ψ, respectively. In order to describe a genuine tetraquark in QCD sum rules, in the OPE side we consider only the diagrams as the illustrated in Fig. 1 . These type of diagrams are called color-connected (CC) diagrams. The reason is to maintain the nontrivial color structure, in QCD sum rules calculations, of the tetraquark current defined in Eq. (4). In fact, due to the Fierz transformation, the tetraquark current can be rewritten in terms of a sum of molecular-type currents with a trivial color structure.
The diagram in Fig. 1 contributes only to the structures q ν g µα and q ν p 
If we neglect the pion mass in the right-hand side of Eq. (10), is possible to extract directly the coupling constant, g ZcJ/ψπ , instead the form factor. Therefore, isolating the q ν p ′ µ p ′ α structure in Eq. (10) and making a single Borel transformation to both P 2 = P ′ 2 → M 2 , we finally get the sum rule:
where s 0 is the continuum threshold parameter for Z c ,
and B is a parameter introduced to take into account single pole contributions associated with pole-continuum transitions. Using the definition of A in Eq. (14), the value obtained for the coupling constant is g Zcψπ = 3.89 GeV, which is in excellent agreement with the estimate made in [6] , based on dimensional arguments. Considering the uncertainties given above, we finally find:
The decay width is given by:
where
Therefore we obtain:
The results for the coupling constant and the decay width for the other channels are shown in Therefore, the Z c total decay width is the sum of all partial decay widths which values are given in Table 1 . We get: Γ Zc = (63 ± 18.1) MeV.
Summary and conclusions
We have used the QCD sum rules technique in order to give an estimative about the decay width of the very recently observed charged structure, Z 
